Formation and repair of DNA-protein crosslinks in newly replicated DNA.
The production and removal of gamma-radiation-induced DNA-protein crosslinks (DPC) in nuclear matrix-associated newly replicated DNA were examined, as well as the relationship of DPC to DNA replication. In unirradiated, exponentially growing Chinese hamster V79 cells, DNA pulse labeled with [3H]thymidine was observed to be bound preferentially to protein. The pulse-labeled DNA subsequently became dissociated from protein. After a 30- to 60-min chase period, the level of labeled DNA in DPC was reduced to the same level as for bulk DNA. The radiation dose response for the formation of DPC was similar in newly replicated DNA that had been chased for various times and in mature chromatin DNA. Labeled DNA, in the DPC formed after 60 Gy, was rapidly removed from protein during the postirradiation incubation period. However, no recovery of DNA synthesis was observed, even after the majority of DPC were released. Thus either DPC are not the sole cause of the inhibition of DNA synthesis or their removal is not sufficient for DNA synthesis to resume.